S EVERAL factors have been given as contributors to iron chlorosis. Among these is the ratio of iron to manganese in the nutrient medium and in the plant sap. Johnson (10) , working with pineapple in Oahu, found that a direct relationship existed between chlorosis symptoms and manganese content of the soil. Chapman (3), in his work with forest seedlings, found that the injection of large amounts of manganese into trees caused the soluble iron of the wood to diminish.
Somers, Gilbert, and Shive (18), studying the effects of different iron and manganese concentrations of nutrient solutions on soybeans, found that normal plants were produced only when the ratio of iron to manganese was between the narrow limits of 1.5 to 2.5. Work by Hopkins, Pagan, and Silva in Puerto Rico (9) produced results which caused the investigators to conclude that the ratio of iron to manganese was more important than the concentration of these elements, but normal plants could be produced over a wide range of ratios.
Berger and Gerloff (2) found that ferrous sulfate did not prevent potatoes from showing manganese toxicity symptoms no matter how high the iron concentration of the plant was. The work of Morris and Pierre (12) with lespedeza showed that concentrations of iron and manganese were more important than the ratios of these elements.
Olson and Carlson (13), working with Kansas soils, found that the ratio of iron to manganese in soils producing chlorotic plants was significantly less than in those soils not causing symptoms. Differences in extractable iron contents were more significant than differences in iron-manganese ratios, however, and the ratio effect seemed to be dependent on th iron.
Work with pineapple in nutrient solutions at Sideris and Young (17) led the investigators to c the presence of large amounts of manganese repl some of the compounds which are precursors of thereby preventing chlorophyll from forming. B working with tomato plants in cultural solution that a mutual antagonism exists between iron and He found no data to indicate that the ratio of i ganese in the tissue was related to the chlorosis pr
METHODS
Westland milo was produced in 10 different cult as shown in Table 1 . Iron concentrations from 0.0 per million and manganese concentrations from 0.0 per million were included. This gave ratios of i ganese from 0.01 to 600. Each treatment had thre was replicated four times.
Because iron forms oxides quickly in the presenc plants were grown using a constant flow of nutr by the drip method. The apparatus used was sim described by Shive and Robbins (16) .
Plants were started in pure quartz sand and tra glass jars when the plants were 2 weeks old. Th nutrient solution was maintained at 5.0 to 5.5 by of hydrochloric acid or ammonium hydroxide. A meter was used in making pH measurements.- 
